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Preliminary and Short Report
ACID MUCOPOLYSACCHARIDE IN HUMAN FETAL EPIDERMIS*
ANTHONY D. HOYES, B.SC., MB., B.S.
Embryonic chick skin cultured in vitro in
the presence of excess vitamin A undergoes
mucous metaplasia (1), and similar but more
limited changes have been demonstrated to
occur in human fetal skin under the same
conditions (2). It appears therefore, that
embryonic human epidermis may be capable
of secreting mucous material from the surface
under these experimental conditions, but it is
not known whether such secretion occurs dur-
ing normal development, although Serri (3)
has reported the presence of mucopolysac-
eharide in the cells of the surface layer or
periderm.
RE5ULT5
In the course of an extensive investigation
of the development of the epidermis in man,
evidence for the presence of acid mueopolysae-
eharide has been sought at the ultrastructural
level using the colloidal iron technic of Cur-
ran et ol. (4). Jlviaterial obtained from fetuses
delivered by abdominal hysterotomy with in-
tact membranes was fixed in 2% glutaraldehyde
in eaeodylate buffer for 30 minutes, washed for
at least 12 hours in buffered sucrose, and
after treatment with colloidal iron and wash-
ing in acetic acid dehydrated in ethanol and
imbedded in araldite without postosmication.
Fig. 1 shows the appearance of the epidermis
of the back of a fetus of 58 mm crown-rump
length (approximately 12 weeks menstrual
age) after glutaraldehyde fixation, postosmiea-
tion and staining with lead hydroxide. Three
or more layers of cells are present, and basal
and intermediate layers and periderm can be
recognized. All contain large amounts of
glyeogen which is absent from the intercellu-
lar spaces, in contrast to the findings of
Hashimoto et ol. (5) in epidermis of fetuses
of a similar age, fixed in osmium tetroxide.
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In material from this and one other speci-
men of 44 mm crown-rump length treated
with colloidal iron, reaction product is found
in considerable amounts in the dermis and
deeper tissues and an extensive deposit is pres-
ent in association with the basement mem-
brane of the epidermis. Reaction product is
present on the surface membrane and micro-
villi of the periderm cells, where it occurs
either as granules or in the form of fine
filaments (Figs. 2, 3). Staining with lead
demonstrates that the reaction product is
always superficial to the cell membrane, and
no deposit is encountered within the cyto-
plasm of the periderm cells.
njscussroN
The deposition of colloidal iron on the
surface of the periderm cells indicates that
acid mucopolysaceharide is present in this
site, and the deposit is similar in appearance
and extent to the fine filamentous material
recently described on the surface of the micro-
villi (5, 6). The findings suggest that the
surface of the periderm is covered by a thin
layer of mucous material which forms an
extraneous coat resembling that present on the
surface of amphibian epidermis (7).
It has been suggested that the periderm of
the human fetus may be capable of secretory
or absorptive activity (6, 8) and it is pos-
sible that the mueopolysaecharide-containing
material on the surface is derived by secretion
from this layer of cells. This hypothesis is
supported by the experimental evidence of
Lasnitski (2) who demonstrated mueiearmine-
staining granules in the upper layers of the
epidermis of 3—4 month old fetuses, when the
skin was cultured in vitro in a medium con-
taining excess vitamin A. Furthermore, al-
though mucopolysaceharide cannot be demon-
strated with certainty within the cells of the
periderm by the colloidal iron technic, it is
of interest to note that the vesicles described
by Breathnaeh and Wyllie (8) contained fi-
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FIG. 1. Epidermis of back of human fetus of 58 mm crown-rump length. Electron-dense
granules of glyeogen are present in cells of all layers, but absent from intercellular spaces
(—p). Basal layer B, intermediate layer I, periderm P, microvilli my. Lead hydroxide.
>( 4,000.
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Fic. 2. Surface of periderm cell with colloidal iron deposit on cell membrane and sur-
face of microvilli. Note filamentous appearance of deposit at (—*). Unstained. X26,000.
FIG. 3. Microvilli of periderm cell showing granular appearance of colloidal iron de-
posit. Unstained. X 76,000.
lamentous material similar to that present
on the surface of the mierovilli.
Futher studies of the periderm of the hu-
man fetus are in progress, which it is hoped
will lead to a clearer understanding of its
function.
SUMMARY
It has been demonstrated by an electron-
histoehemical technic that acid mucopolysac-
charidc is present on the surface of the pen-
derm of human fetal epidermis, and the pos-
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sibility that this may be derived from the
cells of the periderm is discussed.
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